Materials and Methods

Yeast two-hybrid screen
For yeast two-hybrid screen, the bait Bok (Rattus norvegicus) was cloned into pGBT-9.
The mouse embryonic cDNA library for the screen was prepared using HybriZAP-2.1 kit following manufacturer's instructions (Stratagene, La Jolla, USA). The screening protocol was as described before (1) .
Protein analyses
Cell transfection, protein extraction and immunoprecipitation were performed as described before (2) .
RNA analysis
RNA samples were extracted using TRIzol reagent (ThermoFisher, Victoria, Australia, Cat #15596018) and cDNA synthesis was carried out using SuperScript kit (ThermoFisher, Victoria, Australia, Cat # 18091200) following the manufacturer's instructions. Droplet digital PCR (ddPCR) quantification of the absolute mRNA expression of hBOK was performed using the QX200 droplet digital PCR system (Bio-Rad, NSW, Australia, 
CRISPR editing
Lentiviral particles were generated by transfecting the viral packaging constructs pCMV δR8.2, VSVg (pCAG-Eco for mouse) and the plasmid of interest at a ratio of 1:0.4:0.6, in HEK 293T cells (2) . For generating Bok-specific constructs, the genomic sequence of the human Bok gene was taken from the BLAT genome database (BLAT-UCSC Genome Bowser). An exon sequence was selected and fed into the online algorithm 
Promoter methylation analysis
For methylation analysis, genomic DNA was extracted and subjected to bisulfite Apoptosis analysis: Apoptosis was measured by Annexin V/PI staining as described before (6) . Annexin V was either FITC labelled or Alexa Fluor-680 labelled depending on the background fluorescence in the cell.
Fluorescence microscopy
For fluorescence microscopy, Madin-Darby Canine Kidney (MDCK) cells were transiently transfected with UMPS (N-terminal GFP tagged) and rnBok (N-terminal m-Cherry tagged) constructs using Fugene HD transfection reagent (Promega, Sydney, NSW, Australia, Cat # E2311). Transfected cells were fixed with 4% paraformaldehyde. Imaging was performed on a Zeiss LSM-780 confocal microscope (Zeiss, Oberkochen, Germany) with a 63 x oil immersion objective using Zeiss ZEN software. GFP fluorescence was detected using an argon laser, while mCherry fluorescence was detected using a DPSS laser. All images are projected Z-stacks from 0.5 µM slices. Images in all experimental groups were obtained with the same settings except for detect gain adjustments that were performed to normalise saturation levels. Image J was used to process images.
Animal experiments
Both WT and BOK -/-mice (7) in C57BL/6 background used for the study were age and sex-matched and were housed at the Walter and Eliza Hall Institute animal house. All procedures in this study were approved by the institute's ethics committee. For CCl4- 
P53 transcriptional assay
The transcriptional activity of p53 in MEFs and HCT15s was analyzed by introducing a lentiviral construct containing the p53 transcriptional response element of Puma (bbc3) in the vector pTRF1-p53-bbc3-TRE-dscGFP (9). Successful lentiviral induction was confirmed by GFP expression and positive GFP polyclonal population were sorted using a FACS sorter. The induction of p53 transcription upon treatment with various drugs (Etoposide, 5-Fluorouracil and Cytosine Arabinoside) was detected by increase in GFP fluorescence intensity by FACS analysis.
Quantitative metabolomics
For metabolite analysis, cell pellets were suspended in 100% methanol followed by 
Homology modelling
A model of the BH3 domain of Bok was generated using the MODELLER (v9.17) program (10) using as a template the X-ray crystal structure of BAX (residues 54 to 74, PDB id 4BD6 (11)). A model of an ODCase dimer was similarly created from the crystal structure of human orotidine 5'-phosphate decarboxylase (PDBid 2QCD (12)).
Docking
Docking of the Bok BH3 domain with ODCase dimer was performed using the ZDOCK program (13) . The structures of the top 2,000 scoring predictions were then refined using the YASARA program (www.yasara.org). These calculations were performed using the all-atom NOVA force field applied in vacou (14) . Molecular interactions were re-scored on these refined structures using the ZRANK program (15) . Top-scoring models were concentrated in 2 regions, i) at the interface between alpha helices 2b (16) of OCDase monomers, and ii) alongside this helix in one OCDase monomer. Only in the site 1 interaction were conserved hydrophobic residues on Bok in contact with OCDase, and had Bok-BH3 bridging both monomers.
Statistical analyses
Differences between groups were examined for statistical significance using Student's non- In BOK-proficient cells (left), through interaction with UMPS, it increases uridine biosynthesis, which promotes cell proliferation. However, these cells are sensitive to 5-FU due to chemo-conversion into cytotoxic derivatives by increased UMPS activity. In BOKdeficient cells (right), decreased UMPS activity leads to reduced uridine biosynthesis, increased basal level p53 activity and cell proliferation defect. However, these cells are defective in chemo-conversion and therefore resistant to 5-FU and fail induce p53 beyond the basal level.
